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Figure 1, HCV J4L6 genome wild-type cDNA sequence, reference accession number 



AF054247, 
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2161 
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actacccctg cactctcaat ttttccatct 
agcacaggct caatgccgca tgcaattgga 
gggataggtc agaactcagc ccgctgctgc 
gtgctttcac caccctaccg gctttatcca 
tggacgtgca atacctgtac ggtgtagggt 
agtacatcct gttgcttttc cttctcctgg 
tgatgctgct gatagcccag gctgaggccg 
cgtccgtggc cggagcgcat ggtattctct 
acattaaggg caggctggct cctggggcgg 
tcctgctcct actggcgtta ccaccacgag 
cgtgcggggg tgcggttctt gtaggtctgg 
tgtttctcac taggctcata tggtggttac 
tgcaagtgtg ggtccccccc ctcaacgttc 
cgtgtgcggt tcatccagag ttaatttttg 
gcccgctcat ggtgctccag gctggcataa 
ggctcattcg tgcatgcatg ttagtgcgaa 
tcttcatgaa gctgggcgcg ctgacaggta 
gggactgggc ccacgcgggc ctacgagacc 
ccgccatgga gaccaaggtc atcacctggg 
tcttgggtct acccgtctcc gcccgaaggg 
gtctcgaagg gcaagggtgg cgactccttg 
ggggcgtact tggttgcatc atcactagcc 
gggaggttca agtggtttct accgcaacac 
tgtgctggac tgtctaccat ggcgctggct 
tcacccaaat gtacaccaat gtagacctgg 
cgcgctccat gacaccatgc agctgtggca 
ctgatgtcat tccggtgcgc cggcgaggcg 
ccgtctccta cctgaaaggc tcctcgggtg 
tgggcgtctt ccgggctgct gtgtgcaccc 
ccgttgagtc tatggaaact accatgcggt 
cggctgtacc gcagacattc caagtggcac 
gcaccaaagt gccggctgcg tatgcagccc 
ccgttgccgc caccttaggg tttggggcgt 
acatcagaac tggggtaagg accattacca 
gcaagttcct tgccgacggt ggctgttctg 
agtgccactc aactgactcg actaccatct 
agacggctgg agcgcggctc gtcgtgctcg 
tgccacaccc caatatcgag gaaataggcc 
gcaaagccat ccccattgag gccatcaagg 
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4501 gggggaggca tctcattttc tgccattcca 
4561 tgacaggcct cggactgaac gctgtagcat 
4621 cgcctatcgg agacgtcgtt gtcgtggcaa 
4681 attttgactc agtgatcgac tgcaatacat 
4741 atcccacctt caccattgag acgacgaccg 
4801 ggcgaggtag aactggcagg ggtaggagtg 
4861 ggccctcggg catgttcgat tcttcggtcc 
4921 ggtatgagct cacgcccgct gagacctcgg 
4981 ggttgcccgt ctgccaggac catctggagt 
5041 acatagatgc ccacttcctg tcccagacta 
5101 tggcatatca agctacagtg tgcgccaggg 
5161 tgtggaagtg tctcatacgg ctgaaaccta 
5221 ggctaggagc cgtccaaaat gaggtcatcc 
52 81 catgcatgtc ggctgacctg gaggtcgtca 
5341 ttgcagcttt ggccgcatac tgcctgacga 
5401 tcttgtccgg gaagccagct gtcgttcccg 
5461 agatggaaga gtgtgcctca caacttcctt 
5521 aattcaagca aaaggcgctc gggttgttgc 
5581 ctcccgtggt ggagtccaag tggcgagccc 
5641 atttcatcag cggaatacag tacctagcag 
5701 tagcatcatt gatggcattt acagcttcta 
5761 tcctgtttaa catcttgggg ggatgggtgg 
5821 cagctttcgt gggcgccggc atcgccggag 
5881 tgctcgtgga catcttggcg ggctatgggg 
5941 aggtcatgag cggcgaggtg ccctccaccg 
6001 tctctcctgg tgccctggtc gtcggggtcg 
6061 gcccgggaga gggggctgtg cagtggatga 
6121 accacgtctc ccctacgcac tatgtgcctg 
6181 tcctctctag ccttaccatc actcaactgc 
6241 actgctctac gccatgctcc ggctcgtggc 
6301 tgttgactga cttcaagacc tggctccagt 
6361 ctttcctgtc atgccaacgc gggtacaagg 
6421 ccacctgccc atgcggagca cagatcgccg 
6481 tagggcctag aacctgcagc aacacgtggc 
6541 cgggaccttg cacaccctcc ccggcgccca 
6601 ctgaggagta cgtggaggtt acgcgtgtgg 
6661 ctgacaacgt aaagtgccca tgccaggttc 
6721 gagtgcggtt gcacaggtac gctccggcgt 
6781 tccaggtcgg gctcaaccaa tacttggtcg 
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agaagaaatg tgacgagctc gccgcaaagc 
attaccgggg ccttgatgtg tccgtcatac 
cagacgctct aatgacgggt ttcaccggcg 
gtgtcaccca gacagtcgac ttcagcttgg 
tgccccaaga cgcggtgtcg cgctcgcaac 
gcatctacag gtttgtgact ccaggagaac 
tgtgtgagtg ctatgacgcg ggctgtgctt 
ttaggttgcg ggcttaccta aatacaccag 
tctgggagag cgtcttcaca ggcctcaccc 
aacaggcagg agacaacttt ccttacctgg 
ctcaagctcc acctccatcg tgggaccaaa 
cactgcacgg gccaacaccc ctgctgtata 
tcacacaccc cataactaaa tacatcatgg 
ctagcacctg ggtgctggta ggcggagtcc 
caggcagtgt ggtcattgtg ggcaggatca 
acagggaagt cctctaccag gagttcgatg 
acatcgagca gggaatgcag ctcgccgagc 
aaacggccac caagcaagcg gaggctgctg 
ttgagacctt ctgggcgaag cacatgtgga 
gcttatccac tctgcctgga aaccccgcga 
tcactagccc gctcaccacc caaaacaccc 
ctgcccaact cgctcctccc agcgctgcgt 
cggctgttgg cagcataggc cttgggaagg 
caggggtagc cggcgcactc gtggccttta 
aggacctggt caacttactc cctgccatcc 
tgtgcgcagc aatactgcgt cggcacgtgg 
accggctgat agcgttcgct tcgcggggta 
agagcgacgc tgcagcacgt gtcactcaga 
tgaagcggct ccaccagtgg attaatgagg 
taagggatgt ttgggattgg atatgcacgg 
ccaaactcct gccgcggtta ccgggagtcc 
gagtctggcg gggggacggc atcatgcaaa 
gacatgtcaa aaacggttcc atgaggatcg 
acggaacgtt ccccatcaac gcatacacca 
actattccag ggcgctatgg cgggtggctg 
gggatttcca ctacgtgacg ggcatgacca 
cggcccccga attcttcacg gaggtggatg 
gcaaacctct tctacgggag gacgtcacgt 
ggtcgcagct cccatgcgag cccgaaccgg 
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atccctccca cattacagca gagacggcta 
ctttagccag ctcatcagct agccagttgt 
cccaccatga ctccccggac gctgacctca 
tgggcggaaa catcactcgc gtggagtcag 
aaccgcttca cgcggagggg gatgagaggg 
aatccaggaa gttcccctca gcgttgccca 
tgctagagtc ctggaaggac ccggactacg 
cacctaccaa ggctcctcca ataccacctc 
aatccaatgt gtcttctgcc ttggcggagc 
cgtcggccgt tgatagcggc acggcgaccg 
acaaaggatc cgacgttgag tcgtactcct 
accccgatct cagcgacggg tcttggtcta 
tctgctgctc aatgtcctat acgtggacag 
aaagtaagct gcccatcaac ccgttgagca 
acgccacaac atcccgcagc gcaagcctcc 
aagtcctgga tgatcattac cgggacgtac 
ttaaggctaa gcttctatct atagaggagg 
aatccaaatt tggctatggg gcaaaggacg 
acatccgctc cgtgtgggag gacttgctgg 
tcatggcaaa aagtgaggtt ttctgcgtcc 
gccttatcgt attcccagac ctgggagttc 
tggtctccac ccttcctcag gccgtgatgg 
agcagcgggt cgagttcctg gtgaatacct 
catatgacac ccgctgtttt gactcaacgg 
caatttacca atgttgtgac ttggcccccg 
agcggcttta catcgggggt cccctgacta 
ggtgccgcgc aagtggcgtg ctgacgacta 
aggccactgc agcctgtcga gctgcaaagc 
acgaccttgt cgttatctgt gaaagcgcgg 
ccttcacgga ggctatgact aggtattccg 
acgacctgga gctgataaca tcatgttcct 
gcaaaagggt atactacctc acccgtgacc 
agacagctag acacactcca atcaactctt 
ccctatgggc aaggatgatt ctgatgactc 
aacttgaaaa agccctggat tgtcagatct 
acctacctca gatcattgaa cgactccatg 
ctccaggtga gatcaatagg gtggcttcat 
gaacctggag acatcgggcc agaagtgtcc 
ccgccacttg tggcagatac ctctttaact 



WO 2004/046175 




5/28 1 



9181 gggcagtaag gaccaagctt aaactcactc caatcccggc cgcgtcccag ctggacttgt 

9241 ctggctggtt cgtcgctggt tacagcgggg gagacatata tcacagcctg tctcgtgccc 

9301 gaccccgctg gtttccgttg tgcctactcc tactttctgt aggggtaggc atttacctgc 

9361 tccccaaccg atgaacgggg agctaaccac tccaggcctt aagccatttc ctgttttttt 

9421 tttttttttt tttttttttt tctttttttt tttctttcct ttccttcttt ttttcctttc 

9481 tttttccctt ctttaatggt ggctccatct tagccctagt cacggctagc tgtgaaaggt 

9541 ccgtgagccg catgactgca gagagtgctg atactggcct ctctgcagat catgt 
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Figure 2, codon optimised HCV Core polynucleotide 

ATGAGCACCAACCCCAAGCCCCAGCGCAAGACCAAGCGGAACACCAACCGGAGACCCCAGGA 
CGTCAAGTTCCCAGGAGGAGGCCAGATCGTGGGCGGCGTGTACCTGCTGCCCCGCCGGGGGC 
CCCGGCTGGGCGTGCGCGCCACCCGCAAGACCAGCGAGCGCTCCCAGCCAAGAGGCAGACGC 
CAGCCGATCCCGAAGGCCCGCCGCCCTGAGGGCCGGGCTTGGGCCCAGCCAGGCTACCCCTG 
GCCCCTGTATGGCAACGAGGGCCTGGGATGGGCTGGGTGGCTCCTCAGCCCCCGGGGGTCTA 
GGCCCAGTTGGGGACCGACCGACCCCCGCAGGCGCAGCCGCAACCTGGGAAAGGTGATCGAC 
ACGCTCACCTGCGGCTTCGCCGACTTGATGGGATACATCCCTCTGGTGGGGGCCCCTCTGGG 
CGGAGCCGCGCGCGCCCTGGCTCACGGGGTCCGGGTGCTCGAGGACGGGGTGAACTACGCCA 
CCGGGAACCTGCCCGGCTGCAGCTTCTCCATCTTCCTGCTGGCGCTGCTGAGCTGCCTCACC 
ATCCCCGCTAGCGCATGA 
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Figure 3, Codon optimised HCV NS3 polynucleotide 

ATGGCCCCCATCACCGCCTACAGCCAGCAGACCCGGGGACTGCTCGGCTGCATCATCACCTC 
TCTGACAGGCCGGGATAAGAACCAGGTGGAGGGCGAGGTGCAGGTCGTCTCGACCGCTACCC 
AAAGCTTCCTGGCCACCTGTATCAACGGAGTCTGCTGGACGGTGTACCATGGCGCCGGCAGC 
AAGACCCTCGCCGGGCCTAAGGGCCCCATCACCCAGATGTACACCAACGTGGACCAGGACCT 
GGTGGGCTGGCAGGCGCCCCCCGGGGCGAGGAGTATGACCCCATGCACCTGCGGGAGCTCTG 
ACCTGTATCTGGTGACCAGACATGCCGATGTCATCCCGGTGAGGCGTCGCGGGGACAGTAGA 
GGGAGCCTGCTGAGCCCCCGCCCCGTCAGCTACCTGAAGGGGTCCGTGGGCGGCCCCCTGCT 
GTGCCCCTCTGGCCACGTGGTCGGCATCTTCAGGGCCGCCGTGTGCACGCGCGGCGTGGCCA 
AGGCCGTGGACTTTATCCCCGTGGAGAGCATGGAGACCACCATGCGCTCCCCCGTGTTCACC 
GACAACAGCAGCCCCCCCGCCGTGCCTCAGACCTTCCAGGTCGCCCACCTCCATGCTCCGAC 
GGGCTCCGGGAAGTCCACGAAGGTGCCCGCCGCGTACGCGGCCCAGGGATACAAGGTGCTGG 
TCCTCAACCCTAGCGTGGCTGCCACACTCGGGTTTGGAGCGTACATGAGCAAGGCGCACGGC 
ATCGACCCCAACATCAGAACTGGCGTCCGGACCATCACAACCGGCGCTCCCATCACTTACTC 
TACCTACGGCAAGTTCCTGGCTGATGGGGGGTGTAGTGGGGGCGCGTACGATATTATCATCT 
GCCAGGAGTGCCACTCTACCGACAGCACCACAATCCTGGGCATCGGCACCGTCCTCGACCAG 
GCTGAGACAGCGGGCGCCCGCCTGGTGGTGCTGGCCACGGCCACTCCCCCCGGCTCCGTCAC 
GGTGCCCCACCCCAATATCGAGGAGGTGGCCCTGAGCAACAACGGCGAGATCCCATTCTACG 
GCAAGGCTATCCCGATCGAGGCGATTAAGGGAGGCAGACATCTGATCTTCTGCCACAGCAAG 
AAGAAGTGCGACGAGCTCGCCGCCAAGCTGAGCGGCCTCGGACTCAACGCCGTGGCTTACTA 
CAGGGGACTGGACGTGTCCGTGATCCCGACCAGCGGAGACGTGGTGGTCGTGGCCACCGACG 
CCCTGATGACCGGCTTCACCGGAGACTTCGACAGCGTCATCGACTGCAACACCTGCGTGACC 
CAGACCGTGGACTTCAGCCTGGACCCCACCTTCACCATCGAGACCACCACAGTGCCCCAGGA 
CGCCGTGTCCCGCAGCCAGCGCCGGGGCCGGACCGGCCGCGGCCGGAGTGGCATCTATAGGT 
TCGTGACCCCGGGCGAGCGCCCCAGCGGCATGTTCGATAGTTCCGTGCTGTGCGAGTGCTAC 
GACGCCGGATGCGCGTGGTACGAGCTGACCCCGGCGGAGACCTCTGTCCGCCTGAGGGCTTA 
CTTGAATACCCCGGGCCTGCCCGTGTGCCAGGATCATCTCGAGTTCTGGGAATCCGTCTTCA 
CCGGCCTGACACACATCGACGCCCATTTCTTGTCCCAAACCAAGCAGGCTGGCGACAATTTC 
CCGTATCTGGTCGCGTACCAGGCCACGGTGTGCGCGCGTGCGCAGGCTCCCCCCCCTAGCTG 
GGATCAGATGTGGAAGTGCCTGATCCGCCTGAAGCCCACCCTGCATGGGCCCACCCCCCTGC 
TGTACCGCCTGGGCGCGGTGCAGAACGAAGTCACCTTGACCCACCCCATCACCAAGTACATC 
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ATGGCGTGCATGTCCGCTGACCTGGAGGTGGTCACCTGA 
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Figure 4, codon optimised HCV NS4B polynucleotide 

ATGTTTTGGGCCAAGGA.TATGTGGAACTT(^TCAGCGGCATCCAGTACCTCGCCGGGCTGAG 
CACCCTCCCGGGCAACCCCGCGATCGCAAGCCTGATGGCGTTCACAGCGAGCATCACCTCCC 
CCCTGACTACCCAGAACACACTGCTGTTCAACATCCTGGGGGGCTGGGTCGCCGCTCAGCTG 
GCCCCTCCTTCCGCCGCCAGCGCCTTTGTGGGGGCGGGAATCGCCGGGGCCGCCGTCGGCTC 
CATCGGACTGGGCAAGGTGCTGGTCGACATCCTGGCGGGCTACGGCGCGGGAGTCGCCGGAG 
CCCTGGTGGCCTTCAAGGTGATGAGCGGAGAGGTGCCAAGCACTGAGGACCTGGTGAACCTG 
CTGCCGGCGATCCTGAGCCCGGGCGCCCTGGTGGTGGGCGTGGTGTGTGCTGCCATCCTCAG 
GCGCCACGTGGGCCCGGGCGAGGGAGCCGTGCAGTGGATGAACCGCCTGATCGCCTTTGCCT 
CCCGCGGCAACCACGTCAGCCCTACACATTACGTGCCCGAGAGCGATGCCGCCGCCCGCGTG 
ACCCAGATCCTGAGCTCCCTGACCATCACCCAGCTGCTCAA.GAGGCTGCACCAGTGGATCAA 
CGAGGACTGCTCCACCCCTTGCTGA 
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Figure 5, codon optimised HCV NS5B polynucleotide 

ATGTCCATGTCCTACACCTGGACCGGCGCCCTGATCACCCCCTGCGCCGCCGAGGAGAGCAA 
GCTCCCGATTAACCCCCTGTCCAACTCTCTGCTCCGCCATCACAACATGGTGTATGCCACCA 
CCTCCCGCTCTGCGAGCCTCCGCCAGAAGAAGGTGACGTTCGACAGACTGCAGGTGCTGGAC 
GACCATTACAGGGACGTGCTGAAGGAAATGAAGGCCAAGGCTAGCACCGTGAAGGCCAAGCT 
GCTCAGCATTGAGGAGGCTTGCAAGCTGACCCCCCCCCACAGTGCTAAATCCAAGTTCGGCT 
ACGGCGCCAAGGACGTGAGGAACCTGTCCTCGCGCGCTGTGAACCATATCCGCAGCGTGTGG 
GAGGACCTGCTCGAGGACACCGAGACCCCCATCGACACAACCATCATGGCCAAGTCCGAGGT 
GTTCTGCGTGCAGCCGGAGAAAGGAGGCCGCAAGCCAGCCCGCCTGATCGTCTTCCCCGACC 
TGGGCGTGAGAGTCTGCGAGAAGATGGCCCTCTACGACGTGGTGTCCACCCTGCCGCAGGCC 
GTGATGGGGAGTTCCTACGGCTTCCAGTACAGCCCGAAGCAGAGGGTGGAGTTCCTGGTGAA 
CACGTGGAAGTCTAAGAAATGCCCCATGGGGTTCAGTTACGGAACAAGGTGCTTCGGGAGTA 
CTGTGACCGAATCCGATATCCGCGTGGAGGAGAGCATCTACCAGTGTTGTGACCTCGCCCCC 
GAGGCGAGACAGGCCATCCGCTCCCTGACCGAGAGGCTGTATATCGGCGGCCCACTGACCAA 
CAGCAAGGGGCAGAACTGCGGCTATCGCCGTTGTCGGGCCTCCGGGGTGCTCACCACCTCTT 
GCGGGAACACCCTCACCTGCTACCTCAAGGCGACCGCTGCCTGCAGAGCCGCGAAGCTGCAG 
GACTGCACCATGCTCGTGAACGGCGACGATCTGGTGGTGATCTGTGAGTCCGCGGGCACGCA 
GGAGGACGCGGCGGCCCTGCGGGCGTTCACAGAGGCCATGACACGCTACAGTGCCCCCCCCG 
GCGACCCCCCCCAGCCCGAATACGATCTGGAGCTCATCACTAGTTGCAGCTCGAACGTGTCT 
GTGGCCC^TGACGCTTCTGGCAAACGGGTGTATTATCTGACGCGCGATCCCACCACCCCCCT 
CGCGAGAGCCGCGTGGGAGAC^GCTCGGCACACCCCTGTGAACTCTTGGCTGGGCAACATCA 
TCATGTACGCCCCTACCCTGTGGGCTCGCATGATCCTGATGACCCACTTCTTCAGTATCCTC 
CTCGCTCAGGAGCAGCTGGAGAAGGCGCTCGACTGCCAGATCTACGGCGCCTGCTATAGTAT 
CGAGCCTCTCGACCTGCCCCAGATCATCGAGAGACTGCATGGGCTCAGCGCCTTCTCCCTCC 
ATAGTTACTCTCCTGGAGAAATTAACCGGGTGGCGAGCTGTCTGCGGAAGCTCGGCGTCCCC 
CCTCTGCGCGTTTGGCGGCATCGCGCCAGGAGTGTGAGGGCCAAGCTGCTGAGCCAGGGCGG 
AAGGGCCGCCACCTGCGGCCGGTATCTCTTCAACTGGGCCGTGCGCACCAAGCTCAAGCTCA 
CCCCCATCCCTGCCGCCAGTCAGCTGGATCTCAGTGGGTGGTTCGTGGCCGGCTATTCTGGC 
GGCGACATCTACCACTCCCTCAGCAGGGCGCGCCCCCGCTGGTTCCCCCTGTGCCTGCTGCT 
CCTGAGCGTCGGAGTCGGCATCTACCTGCTGCCCAACCGCTGA 
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Figure 6, Translation of HCVJ4L6 genome (wild-type sequence) 
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2161 PCBPEPDVTV LTSMLTDPSH ITAETAKRRL ARGSPPSLAS 

2221 SPDADLIEAN LLWRQEMGGN ITRVESENKV VILDSFEPLH 

2281 FPSALPIWAR PD YNP PLLES WKDPDYVPPV VHGCPLPPTK 

2341 SSALAELATK TFGSSGSSAV DSGTATALPD LASDDGDKGS 

2401 SDGSWSTVSE EASEDWCCS MS YTWTGAIi I TPCAAEESKL 

2461 SRSASLRQKK VTFDRLQVLD DHYRDVLKEM KAKASTVKAK 

2521 GYGAKDVRNL SSRAVNHIRS VWEDLLEDTE TPIDTTIMAK 

2581 FPDLGVRVCE KMALYDWST LPQAVMGSSY GFQYS PKQRV 

2641 RCFDSTVTES DIRVEESIYQ CCDLAPEARQ AIRSLTERLY 

2701 SGVLTTSCGN TLTCYLKATA ACRAAKLQDC TMLVNGDDLV 

2761 AMTRYSAPPG DPPQPEYDLE LITSCSSNVS VAHDASGKRV 

2821 HTPINSWLGN IIMYAPTLWA RMILMTHFFS ILIAQEQIjEK 

2881 IIERLHGIiSA FTLHSYSPGE INRVAS CLRK LGVPPLRTWR 

2941 GRYLFNWAVR TKLKLTP I PA ASQLDLSGWF VAGYSGGDIY 

3001 GVG I YLLPNR 
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SSASQLSAPS LKATCTTHHD 
AEGDEREISV AAEILRKSRK 
APPIPPPRRK RTWLTESNV 
DVESYSSMPP LEGEPGDPDIi 
PINPLSNSLL RHHNMVYATT 
LLS IEEACKL TPPHSAKSKF 
SEVFCVQPEK GGRKPARLIV 
EFLVNTWKSK KCPMGFSYDT 
IGGPLTNS KG QNCGYRRCRA 
VICESAGTQE DAAALRAFTE 
YYLTRDPTTP LARAAWETAR 
ALDCQIYGAC YSIEPLDLPQ 
HRARSVRAKL LSQGGRAATC 
HSLSRARPRW FPLCLLLLSV 
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Figure 7, p7313-ie 
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FIG. 12 
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FIG. 15, 
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FIG . 17, Comparison of NS3 T cell response induced by dual promoter constructs. 
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FIG. 18, 
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